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Introduction 
Sensory evaluation of foods and beverages is usually carried out by using 
conventional techniques such as quantitative descriptive analysis. Most of this 
techniques imply the use of trained and experienced assessors, who normally tend 
to generate complex and scientifically orientated vocabulary. In contrast, Free 
Choice Profile is a sensory methodology that requires little training and allows to 
gather information about cognitive perception directly from consumers (Moskowitz, 
1996). A more structured approach of it has been developed incorporating the 
Repertory Grid Method as a previous step. This method is particularly suited for 
vocabulary development and therefore can solve the difficulties in generating enough 
and adequate descriptors usually presented when working with consumers (Jack & 
Piggott, 1991). 
The objective of this work was to obtain data on how consumers perceive the flavour 
of eight commercial samples of ‘natillas’ (a traditional vanilla dairy dessert of wide 
consumption in Spain) by means of the Repertory Grid method and the Free Choice 
Profile.  
 
Materials and methods 
Eight samples of 'natillas’ covering the commercial range in the spanish market were 
purchased from local supermarkets (figure 1). Six samples were formulated with 
starch or hydrocolloids as thickeners and two also contained egg to provide a more 
home-made flavour. Samples were kept in refrigerator at 4±1ºC prior to sensory 
analysis and all tests were performed within the shelf life period of each sample. 
 
Repertory Grid Method was used to generate an individual set of terms for each 
consumer (figure 2). Four sets of three samples (30 ml each) were presented. Triads 
were selected in such a way that three samples were selected at random from the 
initial group of eight to form the first triad. The second triad was formed by randomly 
  
selecting one of the samples from the first triad and combining it with two more 
samples selected from the group. This method was repeated until all samples were 
tasted (Russell & Cox, 2003). Consumers (14 men and 16 women) were recruited 
from the Institute staff and were asked to generate terms concerning flavour of the 
samples. The generated terms were listed by the interviewer on a score sheet. 
In Free Choice profiling (FCP), the eight samples were scored in a single session in 
a standardised test room with separate booths (UNE 87004:1979) on a nine-point 
scale whose end terms were “not perceived” and “intense”. Samples (30 mL) were 
presented at 5±1ºC in white plastic vessels and codified with three random digit 
numbers and presentation order was balanced. Mineral water was provided to the 
assessors to cleansing their mouth between samples.  
Generalized Procrustes Analysis (GPA) was applied on FCP data by using 
Senstools v. 2.2 (OP&P & Talcott, Utrecht, The Netherlands). Simple assesment of 
samples provided individual matrices of eight rows and a variable number of 
columns according to the descriptors generated by each panellist. Results of the 
analysis of variance were expressed as a proportion of the total amount of variance 
previously rescaled to 100. 
 
Results and discussion 
Consumers generated globally 196 terms with individual sets ranging from 4 to 9 
descriptors and an average of 7. In spite of the high number of terms, many 
assessors used identical and similar descriptors. The most frequent terms used by 
consumers when describing the dairy desserts were vanilla flavour (77% of the 
participants), sweetness (67%), caramel flavour (43%) lemon flavour (40%) and 
‘natillas’ flavour (37%). A four-dimensional solution described 46.71% of the variance 
in the data. Further dimensions explained a small proportion of variance and were 
difficult to interpret. 
Consumers’ residual variances were homogeneous, ranging from 0.77 to 1.25. 
Scaling factors ranged from 0.71 to 1.65, but a little more than a half (53%) 
presented values between 0.90 and 1.10. 
In figure 3 one can observe the position of the samples in the first two dimensions of 
the average space obtained from the GPA. Dimension 1 (accounting for 15.46% of 
the consensus variance) grouped samples 2, 4, 5, 7 and 8 and separated samples 1 
and 6 on one hand and sample 3 on the other hand. Dimension 2 (11.68% of the 
  
variance) differentiated two groups: one formed by samples 1, 2, 6, 7 and 8 and 
another composed by samples 3, 4 and 5. 
To interpret how dimensions are related to sensory attributes we should observe 
table 1, where descriptors having correlations greater than 0.70 with each dimension 
have been shown. In a first approach, the flavour of samples 2 ,4 ,5 ,7 and 8 was 
characterised by vanilla, cinnamon and egg notes whereas flavour of samples 1, 3 
and 6 was perceived as sweet with caramel notes. With regard to the second axis, 
samples 3, 4 and 5 were perceived as acid (lemon, citric) and powdery and the rest 
were described as being sweet and mild. However, it would be interesting to know to 
what extent generally used attributes are interpreted in the same way by consumers. 
For instance, descriptors like vanilla, sweetness and caramel appear much more 
spread over the dimensions than the others. Specially remarkable is the case of 
vanilla: in spite of being the most mentioned one, when looking at figure 3a, 
assessors differed in their concept of this attribute. Each consumer has likely 
associated vanilla flavour to what they are used to perceive in this type of products: 
in some cases to cinnamon flavour, in others to caramel flavour and so on. The 
opposite case is represented by the citric flavours (lemon, lemon crust, acid, citric) 
which grammatically include different terms but conceptually were perceived as one 
by consumers (figure 3b). 
 
Conclusions 
FCP revealed differences in the flavour perception of the commercial samples 
studied. Results from GPA proved that primary data obtained from consumers 
should be carefully interpreted: not necessarily descriptors which seem at first glance 
identical are used in the same way. 
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Figure 1. Commercial dairy desserts used in this study 
 
 
 
Figure 2. Consumer generating individual vocabulary by Repertory Grid Method  
  
 
Attribute Total Dim1 Dim 2 Dim 3 Dim 4 
  (15.46%) (11.68%) (10.73%) (8.59%) 
Vanilla  7 4 1 2 - 
Sweetness 6 - 3 1 2 
Caramel 5 1 2 2 - 
Cinnamon  3 3 - - - 
Egg 3 2 - 1 - 
Powdery 3 1 2 - - 
Lemon, lemon crust 3 - 3 - - 
Mild 2 2 - - - 
Artificial 2 1 1 - - 
Off flavour 2 1 1 - - 
‘natillas’ 2 1 - 1 - 
Milk 2 1 - 1 - 
White chocolate 1 1 - - - 
Citric 1 - 1 - - 
Residual 1 - 1 - - 
Balanced 1 - - 1 - 
Home-made flavour 1 - - 1 - 
Acid 1 - - - 1 
Typical 1 - - - 1 
Artificial sweetener 1 - - - 1 
 
Table 1. Frequency of flavour descriptors with correlation higher than 0.70 in the four 
dimensions selected. 
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Figure 3. Two-dimensional average samples space plot obtained by Generalized 
Procrustes Analysis. Individual vectors corresponding to vanilla (a) and citric flavours 
(b) 
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